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DETAILED ACTION 
Introduction 

1. Claims 1-18 of U.S. Application 10/721,544 filed on 11/26/2003 are currently 
pending. 

2. The application claims benefit of Japanese Application 2002-344228 filed on 
11/27/2002. 

Information Disclosure Statement 

3. Reference AX in the IDS filed 2/24/04. and references AW, AX, and AY of the 
IDS filed on 4/26/04 lack publication dates. This does not conform to the 
requirements set forth in 37 CFR 1 .98(b)(5). The references have not been 
considered. 

Claim Rejections - 35 USC § 101 

4. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to th6 
conditions and requirements of this title. 

5. Claims 1-18 are rejected under 35 U.S.C. 101 because the claimed invention 
is directed to non-statutory subject matter. 

6. The claims are directed to simulating a behavior of a mechanism using a hybrid 
model including a state transition model and a continuous system model. This 
claimed subject matter lacks a practical application of a judicial exception (law of 
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nature, abstract idea, naturally occurring article/phenomenon) since it fails to 
produce a useful, concrete and tangible result. 

7. The claimed subject matter does not produce a useful or tangible result: 

a. A useful result is missing because the claimed subject matter fails to 
sufficiently reflect at least one practical utility set forth in the descriptive 
portion of the specification. More specifically, while the described practical 
utility is directed to "easily and accurately model[ing] a complicated 
mechanism system" (see specification, para. [0012], the claimed subject 
matter relates ONLY to "representing the behiavior of a system," 

b. A tangible result is missing because the claimed subject matter fails to 
produce a result that is limited to having real world value rather than a 
result that may be interpreted to be abstract in nature as, for example, a 
thought, a computation, or manipulated data. More specifically, the 
claimed subject matter provides for "outputting data." This produced result 
remains in the abstract and, thus, fails to achieve the required status of 
having real world value. 

8. Claims 1-18 are also rejected under 35 U.S.C. 101 because the claimed 
invention preempts a 35 U.S.C. 101 judicial exception. 

9. One may not patent every "substantial practical application" of an idea, law of 
nature or natural phenomena because such a patent "in practical effect be a 
patent on the [idea, law of nature or natural phenomena] itself." Gottschalk v. 
Benson . 409 U.S. 63, 71-72, 175 USPQ 673, 676 (1972). 
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10. "Thus, a claim that recites a computer that solely calculates a mathematical 
formula (see Benson) or a computer disk that solely stores a mathematical 
formula is not directed to the type of subject matter eligible for patent protection." 
See also MPEP § 2106 (C)(3). 

1 1 .All of the claims in the instant application share this defect. In particular, none of 
the independent claims 1, 5, 6, 7, 11, 12, 13, 17 or 18 are restricted to any field 
of application, and therefore the claims are directed to all possible applications of 
the math recited in the claims. 

12. Some of the dependent claims are restricted to certain fields of application (e.g., 
claim 3 recites a mechanism control software, and claim 4 recites kinematics 
simulation), yet even these areas are very broad (e.g., a control software could 
be used to regulate chemical, mechanical, electrical processes, etc.), and thus 
are "in practical effect be a patent on the [idea, law of nature or natural 
phenomena] itself." 

13. For example, the Mosterman reference cited by the Applicant in the IDS filed 
2/24/04 teaches the uses of a similar mathematical algorithm for modeling (1) a 
falling rod (see p. 169), and (2) and evaporator vessel (see p. 171), two physical 
phenomena which otherwise bear no relation to one another. 



Claim Rejections - 35 use § 102 

14.The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
fonn the basis for the rejections under this section made in this Office action: 
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A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication In this or a foreign country or in public 
use or on sale In this country, more than one year prior to the date of application for patent in the United 
States. 

15. The prior art used for these rejections is as follows: 

16. Mosterman, PJ. and G. Biswas. "A Comprehensive Methodology for Building 
Hybrid Models of Physical Systems." Artificial Intelligence . © 2000. Vol.121 , 
pp.1 71 -209. (Hereinafter "Mosterman"). 

17. Claims 1-18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
■Mosterman. 

18. In regards to Claim 1 , Mosterman teaches the following limitations: 

1, A simulation metliod of simulating a behavior of a mechanism using a 
hybrid model including a state transition model and a continuous system 
model, the method comprising: 

analyzing the hybrid model to extract a first description data of a state 
transition model and a second description data of a continuous system model; 

(See Mosterman, especially: Section 6, "A Computational Architecture" on 
pp. 193-1 94) 

generating a table representing a relationship between continuous system 
equations and switching conditions thereof, based on the extracted first 
description data; 

(See Mosterman, especially: pp.202-204, and Tables 1 and 2 on p.203) 

generating a plurality of internal data expressions of the continuous 
system equations, based on the extracted second description data; 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

selecting an active continuous system equation by looking up the table 
according to an occurrence of an event; and 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 
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outputting data that represents the behavior of the mechanism by solving 
the selected active continuous system equation by numerical integration using 
one or more of the internal data expressions that con^esponds to the selected 
active one or more continuous system equations. 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 



19. In regards to Claim 2, Mosterman teaches the following limitations: 

2. The method according to claim 1, further comprising: 

switching the active one of the continuous system equations to the another 
continuous system equation by operating a flag assured for each of the 
continuous system equations. 

(See Mosterman, especially: Section 6, "A Computational Architecture" on 
pp. 193-1 94, which teaches "allowing the cODE system of equations to be 
replaced by a set of simpler ODEs"; and pp.202-204, and Figures 1 8-1 9) 

20. In regards to Claim 3, Mosterman teaches the following limitations: 

3. The method according to claim 1, wherein the 

event is responsive to one of a control signal and an evaluation result of 
an internal variable, the control signal being provided from an external process 
including mechanism control software that controls the mechanism. 

(See Mosterman, especially: p. 195, which teaches that "Z" can be "external 
control signals") 

21 . In regards to Claim 4, Mosterman teaches the following limitations: 

4. The method according to claim 1, further 
comprising executing a kinematics simulation which uses 
the data that repi-esents the behavior of the mechanism. 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

22. In regards to Claim 5, Mosterman teaches the following limitations: 

5. A simulation method of simulating a behavior 

of a mechanism using a hybrid model including a state 
transition model and a continuous system model, the 
method comprising: 
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analyzing the hybrid model to extract a first 
description data of a state transition model and a 
second description data of a continuous system model; 

(See Mosterman, especially: Section 6, "A Computational Architecture" on 
pp. 193-1 94) 

generating a table representing a relationship 
between continuous system equations and switching 
conditions thereof, based on the extracted first 
description data; 

(See Mosterman, especially: pp.202-204, and Tables 1 and 2 on p.203) 

generating a plurality of internal data expressions of the continuous 
system equations, based on the extracted second description data; and 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

performing a simulation of the behavior of 
the mechanism while referring to the table and 
the plurality of internal data expressions or the 
continuous system equations. 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

23. In regards to Claim 6, Mosterman teaches the following limitations: 

6. A simulation method of simulating a behavior of a mechanism using a 
hybrid model including a state transition model and a continuous system 
model, the method comprising: 

analyzing the hybrid model to extract a first description data of a state 
transition model and a second description data of a continuous system model; 

(See Mosterman, especially: Section 6, "A Computational Architecture" on 
pp. 193-1 94) 

generating-a first program code based on the extracted first description 

data; 

(See Mosterman, especially: pp.202-204, and Tables 1 and 2 on p.203) 
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generating a second program code based on the extracted second 
description data; 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

generating a plurality of internal data expressions of the continuous 
system equations by executing the second program; 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

switching continuous system equations according to switching conditions 
thereof by executing the first program; and 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

outputting data that represents the behavior of the mechanism by solving 
the continuous system equations by numerical integration using the internal 
data expressions. 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

24. In regards to Claim 7, Mosterman teaches the following limitations: 

7. A simulation apparatus which simulates a 
behavior of a mechanism using a hybrid model including 
a state transition model and a continuous system model, 
comprising: 

an analyzing unit configured to analyze the hybrid 
model to extract a first description data of a state 

transition model and a second description data of a continuous system model; 

(See Mosterman, especially: Section 6, "A Computational Architecture" on 
pp. 193-1 94) 

a first generating unit configured to generate 
a table representing a relationship between continuous 
system equations and switching conditions thereof, 
based on the extracted first description data; 

(See Mosterman, especially: pp.202-204, and Tables 1 and 2 on p.203) 

a second generating unit configured to generate 
a plurality of internal data expressions of the 
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continuous system equations, based on the extracted 
second description data; and 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

a simulation execution unit configured-to: 
select an active continuous system equation 
by looking up the table according to an occurrence of 
an event; and 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

output data that represents the behavior of 
the mechanism by solving the selected active continuous 
system equation by numerical integration using one or 
more of the internal data expressions that corresponds 
to the selected active one or more continuous system 
equations. 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

25. In regards to Claim 8, Mosterman teaches the following limitations: 

8. The apparatus according to claim 7, wherein 

the simulation execution unit switches an active one of 
the continuous system equations to another continuous 
system equation by operating a flag assured for each of 
the continuous system equations. 

(See Mosterman, especially: Section 6, "A Computational Architecture" on 
pp. 193-1 94, which teaches "allowing the cODE system of equations to be 
replaced by a set of simpler ODEs"; and pp.202-204, and Figures 18-19) 

26. In regards to Claim 9, Mosterman teaches the following limitations: 

9. The apparatus according to claim 7, wherein 

the event is responsive to one of a control signal and 
an evaluation result of an intemal variable, the 

control signal being provided from an external process 
including mechanism control software that controls the 
mechanism. 

(See Mosterman, especially: p. 195, which teaches that T" can be "external 
control signals") 



Application/Control Number: 10/721,544 



Art Unit: 2123 



Page 10 



27. In regards to Claim 10, Mosterman teaches the following limitations: 

10. The apparatus according to claim 7, furtlier 
comprising a l<inematics simulation execution unit 

configured to execute a kinematics simulation which 
uses the data that represents the behavior of the 
mechanism, 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

28. In regards to Claim 1 1 , Mosterman teaches the following limitations: 

11. A simulation apparatus which simulates a 
behavior of a mechanism using a hybrid model including 
a state transition model and a continuous system model, 
comprising: 

an analyzing unit configured to analyze the hybrid 
model to extract a first description data of a state 
transition model and a second description data of 
a continuous system model; . 

(See Mosterman, especially: Section 6, "A Computational Architecture" on 
pp. 193-194) 

a first generating unit configured to generate 
a table representing a relationship between continuous 
system equations and switching conditions thereof, 
based on the extracted first description data; 

(See Mosterman, especially: pp.202-204, and Tables 1 and 2 on p.203) 

a second generating unit configured to generate 
a plurality of internal data expressions of the 
continuous system equations, based on the extracted 
second description data; and 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

a simulation execution unit configured to execute 
a simulation of the behavior of the mechanism, while 
referring to the table and the plurality ofintemal 
data expressions of the continuous system equations. 
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(See Mosterman, especially: pp.202-204, and Figures 18-19) 

29. In regards to Claim 12, Mosterman teaches the following limitations: 

12. A simulation apparatus which simulates a 
behavior of a mechanism using a hybrid model including 
a state transition model and a continuous system model, 
comprising: 

an analyzing unit configured to analyze the hybrid 
model to extract a first description data of a state 
transition model and a second description data of 
a continuous system model; 

(See Mosterman, especially: Section 6, "A Computational Architecture" on 
pp.1 93-1 94) 

a first generating unit configured to generate 
a first program code based on the extracted first 
description data; 

(See Mosterman, especially: pp.202-204, and Tables 1 and 2 on p.203) 

a second generating unit configured to generate 
a second program code based on the extracted second 
description data; 

(See Mostemrian, especially: pp.202-204, and Figures 18-19) 

a third generating unit configured to generate 
a plurality of internal data expressions of the 
continuous system equations by executing the second 
program; 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

a switching unit configured to switch continuous 
system equations according to switching conditions 
thereof by executing the first program; and 

(See Mostemian, especially: pp.202-204, and Figures 18-19) 

an outputting unit configured to output data that 
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represents the behavior of the mechanism by solving the 
continuous system equations by numerical integration 
using the internal data expressions. 

(See Mosterman, especially: pp.202-204, and Figures 18-19) 

30. Claims 13-18 are rejected based on the same reasoning as claims 1-6. 
Claims 13-18 are computer program claims that recite limitations 
equivalent to those recited in method claims 1-6 and taught throughout 
Mosterman. 

Conclusion 

31. The following prior art, made of record and not relied upon, is considered 
pertinent to applicant's disclosure. 

32. Kondo, K. "Use of Hybrid Models for Testing and Debugging Control Software for 
Electromechanical Systems." lEEE/ASME Transactions on Mechatronics. June 
2005, Vol.10, No.3, pp.275-284. (Does not qualify as prior art due to the 
publication date). 

Correspondence Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Ayal I. Sharon whose telephone number is 
(571) 272-3714. The examiner can normally be reached on Monday through 
Thursday, and the first Friday of a bi-week, 8:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Paul Rodriguez can be reached at (571) 272-3753. 
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USPTO 

P.O. Box 1450 

Alexandria. VA 2231 3-1 450 

or liand carried to: 

USPTO 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria. VA 22314 

Any inquiry of a general nature or relating to the status of this application 
or proceeding should be directed to the Tech Center 2100 Receptionist, whose 
telephone number is (571 ) 272-2100. 
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